Inverse correlation between SMN1 and SMN2 copy numbers: evidence for gene conversion from SMN2 to SMN1.
Most carriers of autosomal recessive spinal muscular atrophy (SMA) have only one copy of SMN1 because of SMN1 gene deletions or gene conversions from SMN1 to SMN2, which has only one base difference in coding sequence from SMN1. Using SMN gene dosage analysis, we determined the copy numbers of SMN1 and SMN2 in the general population as well as in SMA patients and carriers. Increased SMN1 copy number is associated with decreased SMN2 copy number in the general population; that is, SMN2 copy number was decreased to one or zero copies in 11 of 13 individuals with three or four copies of SMN1, whereas only 71 of 164 individuals with two copies of SMN1 had one or zero copies of SMN2 (P<0.01). SMN2 copy number was increased to three or four in a subset of SMN1 deletion/conversion carriers, and in most SMA patients with a milder phenotype. In conclusion, our data provide evidence that gene conversion from SMN2 to SMN1 occurs, and that SMN1 converted from SMN2 is present in the general population.